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III. METHANOL AND HIGHER ALCOHOL SYNTHESIS
Dr Helmt Hanisch and Dr Brich Sackmann, respectively
head and engineer of the Organic Division, were interrogated on
May 12th. : - . .

METHANOL ,

The converter was of the cold-shot typs, with external
interchamger. Each forging had an I.D, of m. and was 12 m
high; the internals were made either of pure copper or of
copper—covered steel. The catalyst bagket had =n I.D, of

650 mm. and contained 5 or 6 egual beds, holding a total of 3 M3
catalyst. The eirculating gas rate was about 100,000 M/hr,
giving an output of 12 T/D crude methanol, containing 4 to 5%
Hz0, dependent on the (0o content of the gms. The compositions
‘of make-up and circulating gas were

inke-up pgag Circulatgg gas
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H2 65 toéa’o )

1l to

t‘ﬁé 0.5 to 13 ) 10 to 13

The maximum’ catalyst temperature was given aa 39050, reached to-
wards the end of the converter.

A sample of the catalyst was obtzined; it was in the
sorm of 9 mms pellets and was based on zinc and chromium. No
formation oceurred to sny measurable extent.
Plant ontput was of the order of 12,000 T/mnth crude. .

Qeciprocating circulators were used, not centrifugal ones as used
for smmonia. . .

Weter-free methanol was used instead of ethanol in mtor
fuels. Purified methanol was used for formaldehyde menufacture
and for solvents.

HIGHFR ALCOHOLS
The name given to higher =leohols was "iso-butanol®, al-
though this was the msin end not the only substance synthesized.

The plant used was very similar to that used for methanol
Synthesls, although the Interchanger was a little smeller, having
an 1.D. of only 500 mm,




6
The ciroulating gas rate wan only 35,000 13;5:1-, gkving an
nuEt of 40 T/D crude higher aleohols, containing about 12% dao-
tutapcl. * )

The commaition of the gages was
Mooy gas Civenlating gas
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Tiug higher alcohol cirmulating gas contalnsd more OO and M5 than
i3 methanel circulabdng cam; 0o prrezumably was pmraduced by
reaction batmaem 00 and wabsr meda in the reaction,

The saximum catalyst tewporature was given aa 453“13. Abourt
% mrthanetlon coourred. The satalyst wea the page as methapod
catalyat, but with 2¢ Ex0 added; a sampisc was obtalned,

Flant cutput wag of the order of 12,000 T/menta crude, f.a.
sbout 1,400 T/month 1scabutannd,

Mothene] mada up half the cruda and after pepmration it was
injected inta the inlet of the interehmnger and re~pmdipad through
the converter, where 1t waz conwerted into bigher aleoholn. By
ualng stocks of ernde hisher aleoholz the grntheais plant could te
mun for gows Uwe withont makep ga=, nelng only ihia aude
retlmnol gg foed. ook methano? was Jffierlt 4o parlfy an mocount
of the hrdreasrbona, mwostly olefing, 1t coptained.

The compogition of crude waa given ma -
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md Cy } alcohpls, Imtanes, hydrecarbong,
3 e 14 } etc,

1 to 2% hydvocerboms (yellow odl containing 70% olafina)

The fractiop 110? 5 36390 amoupted +o Z to 4% and the fraction 140°
o 2O ales amounted to 2 &0 4%,
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The working up of the arude can be followsd Ly reference
to Fipure ¥, TFirst dimethy) etheor wes removad in 2 ring—yaciked
tower working at 10 ata. Then mathsnal was Tesered in a btubkle—
phate colum wozldng at 10 ats;  Pyaliow oil", 1.., the hydro-
carbons, wa fa¥en ovarhead apd methanol wae talm sg & side=

tresm near the top; to obbtatn sp fsotutyrems frastion

hfﬂ CHe . CH (ﬁz_], smunbing to 0.5 on mmde, a slda—

P mas uped 24 showd,” The botloms from thip colunn meparsted
in two Ixyerar the bottom layer, rich in water, wos diatil)ed at
1 et. in o ring packed columm to rewve mmtar, the overhesds
bedng »ived with the top layer, poor in water. Cmooline mas
adled, ta form =an assotrope, epd the mixiura fed to a Iuhtdm—gtata
colum operatlog at T at. The overhesds from thia zti1) on
sooling formed tmv lsyers;  the agueous one was disonrded and the
other cpe w2 retarnsd to the 2ti)),  The tottoms from the still
wara fod to a final btubble-plate colum epermtiaz at 1 at, with
1zo-butenal taken off a5 the medn product, propepel teksn off over—
besd, leaving Cr and greater In the bottoma.

Dipethylethear was redlatilled in a pressums colTum agd the

98 pure material wsed for meldng Awethyluiphete snd dimeihyl-
aniltira,

The propascl freetion was furiber purifisd and the pursst
material wag uged for eommetics szd ir salventa. Qiher materdsl
wag tonverbed fo propdenic acid, but 4he greeter part (100 to
L3N T/wonth} was rescted with formaldehydae %o Flald trimethylel-
ethane,

CH0H

CHS-“*'F —-CHoOH -
CHOH

whlch when roacted with hisher acdds (ses below) save a cabatitats
For eastor ofl. 2 amall emount waz also weed in the mnufecture
el glyceariae, but thls orocess wee carried cut to n grgater extant
at Heydebreck (Upper Sdlesia} and Oppaw, the former uging 30 to
A Témonth propanol,

imtid Jaly 394 Llsobutanol was mostly converted to jso—
tutylene and thenece to 1m—rootana, tul them the domand for UppancL
(molrisobutylene} bscane so great that the hrtapsl wag practiczally
afl shipped to Oppaw and Proge for this purpome,  About B 4o
100 T/math were uged 3z atetates as #ivents ("Polysolvan') faor

languers; some lzo-kotyl:me was uzed for makj.nﬁ btatyl 1 et
Lud'l-uigah;i‘en, uaed for lacguer resins.  Apout ﬁnwlm T/mnth
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were used for meking Xoresin st Ludwlgshafen, 2 forma¥dehyde resin.
About 100 T/year were converted to isobutylamine. . '

0 to 60T/wonth of the fractionz 110°-13 and 11600
were uged as acetates as solvents (e.z. "Intrasolvane®}. 400 T/
month of the fraction 110°.160° were used to make Palatinol HS,
esters of phthalic acid, used as plastlielsers.

The fraction 160° to 200° was oxidized to acids and com-
bined with trimethylolethane (see above) to give a substitute for
castor oil, The fraction 2000 to 290° was used in the menufacture
of egtera, lubricants and drying alds: the available notes on
this are not entirely clear but it appears that the fraction was
treated with NaDH and in some way mmde to yield acids (possibdly a
naphthenic acid, although this is an obscure resction), which were
then esterified with high alcohols and uzed as plasticigers or
used as Co, Mn or Pb selts as drying alds for lacgquers.

Higher frazctions could not be uaed.




